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Reproduction and mating activities can be costly to females (e.g. sexual coercion and 
maternal investment) and males (e.g. mate guarding and intra-sexual competition). Therefore 
there should have been selection for the ability to signal (for females) and discriminate (for 
males) reproductive state and individual qualities in order to not waste energy on non-
reproductive mating and mating with low-quality mates. Multimodal sexual communication 
might have evolved as a trade-off between the costs and benefits from signaling and mating. 
However, only few studies have investigating how multiple sensory channels paly a role in 
advertizing female reproductive status (ovulation and pregnancy) and individual 
characteristics, and thus their influence on male and female mating strategies in primates.  
I combined behavioral data with objective and quantitative measures of swelling size and 
color to assess how different female sexual signals influence patterns of male mate choice in a 
captive population of olive baboons (Papio anubis). I showed that multiple sensory channels 
are involved in the indication of the timing of ovulation through variation in female 
approaches, swelling size, copulation calls, and vaginal odors. I then investigated whether 
pregnancy is advertized through multiple sensory channels in Japanese macaques (Macaca 
fuscata), a species lacking obvious signal (i.e. no sexual swelling) of the reproductive status. I 
demonstrated that a multimodal framework of sexual signaling exists in Japanese macaques 
with females indicating their pregnancy through variations in female approaches, face redness 
and luminance, and estrous calls. Olive baboons and Japanese macaque might have evolved a 
system of multimodal sexual signaling as a trade-off between the costs and benefits of 
signaling (ovulation and pregnancy) and mating. 
I later examined whether visual signal i.e. face color reflects female Japanese macaque 
characteristics such as age, dominance status, reproductive history, body weight and current 
intestinal parasite infection. Signaling individual characteristics have been suggested to have 
critical consequences on individual fitness, as female secondary sexual traits might bias mating 
choices toward “good condition” individuals. I found out that face color was not related to 
female age, rank, parity, weight, and intestinal nematode infection. More comparative studies 
of primate female secondary sexual traits are needed to understand their role on male mating 
strategies. 
Finally, I focused on the role of female olfactory communication and tested the hypothesis 
that female urine could promote male sexual behaviors in Japanese macaques. I conducted 
experiments to assess how males respond to female urine vs. control stimuli and to investigate 
potential changes in male approaches and inspections of female genital area. I found that 
exposure to female urine vs. controls triggered male interest, but did not modulate their sexual 
behaviors toward group-member females. Additional data on urine composition are needed to 
interpret these results and understand the role of olfaction in the Japanese macaque sexual 
communication. 
This research is the first to investigate multimodal sexual communication in olive baboons 
and Japanese macaques. Although most of the previous studies of sexual selection and mating 
behaviors have been focused on the male perspective (sexual signaling and mating decisions), 
my research has shown that in two Catarrhines species, sexual selection seems to operate by 
broadcasting female reproductive state (ovulation and pregnancy) through multiple  sensory 
channels, i.e. behavioral, visual, auditory, and olfactory communication. I suggest that such 
framework of multimodal sexual signaling might have evolved from sexual selection favoring 
‘mutual mate choice” and from socio-environmental constraints. Further studies focusing on 
the costs and benefits from multimodal sexual signaling should contribute to better understand 
the underlying mechanisms modulating primate mating strategies and therefore the evolution 
of primate sexuality. 
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的行動を誘発するという結果は得られなかった（第 5 章）。 
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